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(54) CHEMICAL LIQUID DILUTING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To lower the cost 
by making a flow rate-regulating valve, which is 
| T ^ conventionally required, unnecessary and to 

control the concentration of a chemical agent 

• diluted with a narrow alteration magnitude even 

| j! j„. t if the flow rate of tap water is fluctuated. 

•Tf^T " JtSl SOLUTION: A tank 46 containing a chemical 

< °— — - ^ j '* liquid is housed in a case and the case and an 

ejector 44 are fixed. That is, the tank 46 and 
the ejector 44 are positioned in a fixed state. 
Consequently, a flow rate-regulating valve, 
which is a conventionally required, is made 
^ unnecessary. Further, the head difference 

between height of the liquid surface of the 
chemical liquid in the tank 46 and the height of the communication position of the 
chemical liquid introduction route to the negative pressure generation part of the 
ejector 44 can be kept within a narrow range and thus the fluctuation of the 
concentration by dilution can be suppressed or eliminated even if the flow rate of tap 
water is increased. 
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[Claim(s)] 

[Claim 1] It has the ejector in which the path which passes the tap water which 
connects with the faucet of a waterworks and is supplied from the faucet was formed. 
Form the negative pressure generating section by the path aspect change in the path 
of the ejector, and it has the tank which contained the drug solution. Connect the tank 
and said negative pressure generating section at a drug solution installation path, and 
negative pressure is generated in the negative pressure generating section of said 
ejector with the tap water supplied from said faucet. In the drug solution dilution 
equipment with which the drug solution in said tank is introduced into said negative 
pressure generating section through said drug solution installation path, and tap water 
and a drug solution are mixed with the negative pressure Drug solution dilution 
equipment which makes said ejector and said tank a location fixed condition, and is 
characterized by making it not have a flow rate adjustable control valve in the middle 
of said drug solution installation path. 

[Claim 2] Drug solution dilution equipment according to claim 1 characterized by 
having a converging section in the middle of said drug solution installation path. 
[Claim 3] or it carries out the regurgitation of the tap water outside directly by having 
a change-over valve linked to said faucet, and switching the change-over valve — 
said ejector — ****** — the drug solution dilution equipment according to claim 1 to 
2 characterized by making it like. 

[Claim 4] Drug solution dilution equipment according to claim 1 to 3 which will be 
characterized by setting the head difference H to 0 mm<=H<-60mm if a head 
difference with the height of the location which said drug solution installation path 
connects to said negative pressure generating section in the height and said ejector 
of an oil level of said tank is set to H. 

[Claim 5] Drug solution dilution equipment according to claim 1 to 4 characterized by 
at least for the water which maintains a fixed oil level having introduced the drug 
solution in said tank into the maintenance device, and at least said water connecting a 
maintenance device and said drug solution installation path. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the drug solution dilution 
equipment for mixing drug solutions, such as an antibacterial, by moderate 
concentration to tap water. 
[0002] 

[Description of the Prior Art] From the former, in order to perform those 
sterilization and disinfection at the time of washing of a tableware, fresh 
vegetables, etc., JP,4-51633,Y etc. is provided with the drug solution dilution 
equipment which mixes drug solutions, such as an antibacterial, to tap water. 
Here, the configuration of the conventional known is shown to drawing 7 . In 
drawing 7 , the ejector 14 for mixing drug solutions, such as an antibacterial, 
with tap water through the faucet electrode holder 12 is attached in the 
faucet 10 of a waterworks. The tank 16 into which drug solutions, such as an 
antibacterial, were put is connected with the concentration controller 20 
through the hose 18, and the concentration controller 20 is connected with 
said ejector 14 through the hose 22. Into the concentration controller 20, it 
has the flow rate adjustable control valves 24, such as a needle valve for 
adjusting the flow rate of the drug solution from a tank 16, and the check 
valve 26 for preventing the inflow of the tap water from an ejector 14 to a 
tank 16. 

[0003] As shown in drawing 8 , the interior of an ejector 14 is equipped with 
the water path 28 through which connects with the faucet 10 side of a 
waterworks and tap water passes, the large mixed space 32 of the cross 
section is formed in the downstream of the venturi tube section 30 and its 
venturi tube section 30 in the middle of [ it ] the water path 28, and the 
downstream is equipped with the water discharge part 34 from the mixed 
space 32. If the negative pressure generating section by the path aspect 
change is formed in the venturi tube section 30 and the mixed space 32 and 
tap water passes through the water path 28, negative pressure will arise in 
the location where tap water came out from the venturi tube section 30 to the 
mixed space 32. The drug solution interconnecting catwalk 36 connected 
with a hose 22 to the location connected to the mixed space 32 from the 
venturi tube section 30 is connected. If tap water is supplied to an ejector 14, 
a drug solution will be supplied to the mixed space 32 through a hose 22 by 
the negative pressure generated in the negative pressure generating section 
from a tank 16, and a drug solution will be mixed by tap water in the mixed 
space 32 with it. The amount of the drug solution supplied to the mixed space 
32 is adjusted by the flow rate adjustable control valve 24, and becomes 
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mixed water of desired concentration in the mixed space 32, and the mixed 

water is breathed out outside from the water discharge part 34. 

[0004] 

[Problem(s) to be Solved by the Invention] With conventional dilution 
equipment, when the flow rate of tap water increases, there is an inclination 
which the dilution concentration of a drug solution also increases. It placed 
the tank 10 caudad from the ejector 14, and as this inclination moreover had 
the large difference of elevation with the injection location (communication 
location of the drug solution interconnecting catwalk 36 to the mixed space 
32) of the drug solution to the oil level and ejector 14 of a tank 10, it was 
more remarkable. Generally a tank 10 is placed on a sink from the former, 
and the ejector 14 attached in a faucet 10 is arranged about 15cm from a sink 
at a high order in many cases. Here, the difference of elevation shows the 
flow rate of tap water and the property of dilution concentration in 150mm 
(the oil level of a tank 10 is lower than the drug solution injection location to 
an ejector 14 150mm) to drawing 8 by x mark. When the flow rate of tap 
water increases according to the property Fig. of this drawing 8 , it turns out 
that the dilution concentration of a drug solution also increases. 
[0005] Since a tank 10 is arranged to an ejector 14 at the height of the 
arbitration from the upper part to a lower part, no matter a tank 10 may be 
in what relative height to an ejector 14, in order to obtain desired dilution 
concentration, it needed to have the flow rate adjustable control valves 24, 
such as a needle valve, and the supply flow rate to the ejector 14 of a drug 
solution needed to be adjusted by the flow rate adjustable control valve 24. 
Therefore, not only cost quantity but adjustment was complicated, and fear 
of an alignment error also had it further. 

[0006] Even if this invention has change of the flow rate of tap water, it 
offers the drug solution dilution equipment which can make change of the 
dilution concentration of a drug solution small, while it was made in view of 
the above-mentioned point, makes unnecessary the flow rate adjustable 
control valve needed conventionally and plans cost DAUUN. 
[0007] 

[Means for Solving the Problem] It has the ejector in which the path which 
passes the tap water which connects this invention with the faucet of a 
waterworks and is supplied from the faucet in order to attain the 
above-mentioned purpose was formed. Form the negative pressure 
generating section by the path aspect change in the path of the ejector, and it 
has the tank which contained the drug solution. Connect the tank and said 
negative pressure generating section at a drug solution installation path, 
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and negative pressure is generated in the negative pressure generating 
section of said ejector with the tap water supplied from said faucet. In the 
drug solution dilution equipment with which the drug solution in said tank is 
introduced into said negative pressure generating section through said drug 
solution installation path, and tap water and a drug solution are mixed with 
the negative pressure Said ejector and said tank are made into a location 
fixed condition, and it is made not to have a flow rate adjustable control 
valve in the middle of said drug solution installation path. In this invention, 
further, at least the water which keeps the water level of a drug solution 
constant introduces the drug solution in a tank into a maintenance device, 
and at least the water connects a maintenance device and a drug solution 
installation path. 
[0008] 

[Embodiment of the Invention] Next, this invention is explained based on a 
drawing. Drawing 1 is the perspective view showing 1 operation gestalt of 
the drug solution dilution equipment concerning this invention. The ejector 
44 for mixing drug solutions, such as an antibacterial, with tap water 
through the faucet electrode holder 42 is attached in the faucet 40 of a 
waterworks. The case 48 which contains the tank 46 ( drawing 2 ) which puts 
drug solutions, such as an antibacterial, into this ejector 44 inside is fixed. 
The interior of a case 48 is equipped with the hose 52 with which at least the 
water for holding the oil level of the drug solution picked out from the tank 
46 and the tank 46 in a fixed location connects the other end with the 
maintenance device 50 with an ejector 44 while at least this water connects 
an end with the maintenance device 50. Although at least a tank 46 and 
water constituted the case 48 which contains the maintenance device 50 
inside on another object in the ejector 44 and were fixed with the case 48 and 
the ejector 44, you may make it at least an ejector 44, a tank 46, and water 
equip with the maintenance device 50 one case which is not illustrated in 
drawing 1 . That is, in this invention, it considers as the location fixed 
condition that physical relationship does not displace a tank 46 relatively to 
an ejector 44. 

[0009] In drawing 2 , it consists of the protrusion rod 58 which at least water 
is fixed to the valve element 56 to which the maintenance device 50 opens 
and closes the opening 54 of a tank 46, and its valve element 56 and one, and 
is extended outside from the inside of opening 54, and the cistern 60 for 
turning the opening 54 of a tank 46 down in support of a tank 46 from the 
bottom, and holding the opening 54 in a building envelope. A flange 62 is 
formed in the valve element 56 and the opposite side of the protrusion rod 58, 
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the inner direction lobe 64 is formed in the wall of the opening 54 of a tank 
46, and it has a spring 66 between these flanges 62 and the method lobe 64 of 
inside. 

[00 10] If the opening 54 is turned down and a tank 46 is carried on a cistern 
60, a flange 62 will contact the inferior surface of tongue inside a cistern 60, 
the opening 54 of push and a tank 46 will open a valve element 56 up, and 
the drug solution in a tank 46 will be supplied in a cistern 60. If the oil level 
of the drug solution supplied in the cistern 60 goes up and the opening 54 of a 
tank 46 is closed by the oil level of the drug solution, supply of the drug 
solution to the cistern 60 out of a tank 46 will stop. The drug solution in a 
cistern 60 is supplied to an ejector 44 via a hose 52 with the waterworks 
supply from a faucet 40. Then, if the oil level in a cistern 60 descends, as 
shown in drawing 3 , the opening 54 of a tank 46 will open and the drug 
solution in a tank 46 will be supplied in a cistern 60. Then, if the oil level of a 
drug solution goes up and the opening 54 of a tank 46 is closed by the oil level 
of a drug solution, supply of the drug solution to the cistern 60 out of a tank 
46 will stop. Thus, the maintenance device 50 always maintains the oil level 
of a drug solution at fixed height at least for water. By always maintaining 
the oil level of a drug solution at fixed height, the head difference mentioned 
later can always be made regularity. 

[00 11] Next, the sectional view of an ejector 44 is shown in drawing 4 . As 
shown in drawing 4 , an ejector 44 has the water path 68 which passes the 
tap water which connects with the faucet 40 side of a waterworks and is 
supplied from a faucet 40. the water path 68 ■■ on the way - alike ■■ the 
venturi tube section 70 and its venturi tube section 70 - the large mixed 
space 72 of the cross section is immediately formed in the downstream from 
the venturi tube section 70. The negative pressure generating section 
consists of the venturi tube section 70 and first mixing space 72. The 
downstream is equipped with the water discharge part 74 for carrying out 
the regurgitation of the water from an ejector 44 outside from the mixed 
space 72. The drug solution interconnecting catwalk 76 connecting with a 
hose 52 is formed in the location near the venturi tube section 70 of the 
mixed space 72 in an ejector 44. It extracts in the middle of this drug solution 
interconnecting catwalk 76, and 78 is formed. In the middle of the hose 52, it 
has the check valve 79 for preventing the inflow of the water of tank 46 HE 
from an ejector 44. 

[0012] If a faucet 40 is opened and tap water is supplied to an ejector 44, 
negative pressure will occur in the location which came out from the venturi 
tube section 70 to the large mixed space 72 of the cross section. The tap 
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water and the drug solution which the drug solution was supplied to the 
mixed space 72 by this negative pressure through the drug solution 
interconnecting catwalk 76 at the hose 52 list, and tap water and a drug 
solution were mixed in that mixed space 72, and were mixed are breathed 
out outside from the water discharge part 74. Between the mixed space 72 
and the water discharge part 74, the round bar 80 is arranged so that the 
cross section of the water path 68 may be crossed. With this round bar 80, 
mixing of tap water and a drug solution is promoted and a drug solution and 
tap water dilute at homogeneity. 

[0013] In this invention constituted as mentioned above, it considered as the 
location fixed condition that a mutual relative location does not displace an 
ejector 44 and a tank 46. This can maintain the head difference H of the oil 
level of a tank 46, and an ejector 44 (communication location of the drug 
solution interconnecting catwalk 76 to the mixed space 72) at fixed relation 
or the relation of fixed within the limits. Here, at least the water of drawing 
2 means the oil level in a cistern 60 in the maintenance device 50, and the 
height of the oil level of the oil level of a tank 46 is always fixed. Moreover, as 
shown in drawing 4 , when the opening 54 of a tank 46 is turned upward, the 
oil level of a tank 46 is displaced from the height of opening 54 to height at 
the bottom within the limits of the height of a tank 46. 

[0014] Since it considered as the location fixed condition that a mutual 
relative location does not displace an ejector 44 and a tank 46, it becomes 
unnecessary to have the flow rate adjustable control valve needed 
conventionally in this invention. Moreover, since the ejector 44 and the tank 
46 were made into the location fixed condition and the head difference H of 
the oil level of a tank 46 and an ejector 44 becomes small, even if there is 
change of the flow rate of tap water, there is little change of the dilution 
concentration of a drug solution. For this reason, it extracts and the thing 
which set up beforehand and to acquire for desired dilution concentration 
becomes possible by 78. 

[0015] When the head difference of the height of the oil level of a tank 46 and 
the height which the drug solution interconnecting catwalk 76 connects to 
the mixed space 72 is set to H ( drawing 4 ) here, being referred to as 0 
mm<=H<=60mm is desirable. In drawing 8 , O mark shows the flow rate of 
tap water and the property of dilution concentration in case the head 
difference H is 30mm here. The property expressed with this O mark shows 
that change of dilution concentration is small, even if the flow rate of tap 
water increases. Although dilution concentration will increase a little 
compared with the case where the head difference H is 30mm if a flow rate 
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increases when the head difference H is 0mm, although not shown in 
drawing 8, there is few the increment extent. Moreover, when the head 
difference H is 60mm, change of dilution concentration is smaller than the 
case where the head difference H is 30mm. 

[0016] Here, the minimum of the head difference H was set to 0mm because 
a drug solution would become is hard to be supplied when there are few flow 
rates of tap water if the head difference H of the tank 46 to an ejector 44 is 
subtracted. On the other hand, if the head difference H becomes large too 
much, even if it stops tap water according to a siphon phenomenon, the 
problem on which a drug solution continues flowing will arise. The upper 
limit of the head difference H was set to 60mm because a siphon 
phenomenon was prevented by duct resistance. It is because a special device 
must be added and it will become cost quantity, in order for there to be a 
possibility that a siphon phenomenon may occur and to prevent it if the head 
difference H exceeds 60mm. 

[0017] Next, the modification of this invention is shown in drawing 6 . In 
drawing 6 , the same sign as drawing 1 expresses the same member. A 
change-over valve 82 is attached at the tip of the faucet 40 of a waterworks, 
and the change-over valve 82 is connected to the ejector 44 through the hose 
84. A change-over valve 82 switches to the mode which carries out the 
regurgitation of the tap water to the exterior directly from there, and the 
mode which introduces tap water into an ejector 44. Also in drawing 6 , it 
changes the ejector 44 and the tank 46 into the location fixed condition. 
Therefore, also in drawing 6 , a flow control valve is omitted, and even if the 
flow rate of tap water increases, the dilution concentration by which the 
request was stabilized can be obtained. 
[0018] 

[Effect of the Invention] as mentioned above, according to the drug solution 
dilution equipment concerning this invention, since the ejector and the tank 
were made into the location fixed condition, even if it can omit the flow rate 
adjustable control valve which can make the head difference of an ejector 
and a tank fixed within the limits, out of which it came and which was 
needed conventionally and the flow rate of tap water increases, it can be 
made small that the dilution concentration of a drug solution changes. 
Furthermore, by setting the head difference H to 0 mm<=H<=60mm, even if 
the flow rate of tap water increases, change of the dilution concentration of a 
drug solution can be made still smaller. Moreover, at least water can prevent 
change of the dilution concentration of the drug solution to change of the 
amount of drug solutions of a tank by establishing a maintenance device. 
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[Brief Description of the Drawings] 

[Drawing l] It is the perspective view showing 1 operation gestalt of the drug 
solution dilution equipment concerning this invention. 

[Drawing 2] It is the sectional view showing the tank used for drawing 1 , 
and a cistern. 

[Drawing 3] It is the important section expanded sectional view of drawing 2 

showing the condition of supplying a drug solution to a cistern from a tank. 

[Drawing 4] It is the sectional view of the ejector used for this invention. 

[Drawing 5] It is the A- A line sectional view of drawing 4 . 

[Drawing 6] It is the perspective view showing other operation gestalten of 

the drug solution dilution equipment concerning this invention. 

[Drawing 7] It is the perspective view showing conventional drug solution 

dilution equipment. 

[Drawing 8] It is the sectional view of the ejector used for drawing 7 . 
[Drawing 9] It is the property Fig. showing the flow rate of tap water and the 
property of dilution concentration in conventional drug solution dilution 
equipment and the drug solution dilution equipment of this invention. 
[Description of Notations] 
40 Faucet 
44 Ejector 
46 Tank 
48 Case 

50 At Least Water is Maintenance Device. 

52 Hose 

54 Opening 

56 Valve Element 

60 Cistern 

70 Venturi Tube Section 
72 Mixed Space 

76 Drug Solution Interconnecting Catwalk 

78 Drawing 

82 Change-over Valve 

84 Hose 
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[Drawings] 
[Drawing 1] 
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[Drawing 4] 
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